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OverviewOverview

!! Evaluate FRM  performanceEvaluate FRM  performance
–– Compare FRM  PMCompare FRM  PM 2.52.5 m ass to the sum of aerosol chemical mass to the sum of aerosol chemical
componentscomponents

!! M ass balance discrepancyM ass balance discrepancy
–– Positive:Positive: FRM  >  FRM  >  ΣΣ  chemical componentschemical components

–– Negative: Negative: FRM  < FRM  < ΣΣ chemical components chemical components

!! M ass discrepancy ratioM ass discrepancy ratio

>1, FRM  overestimates actual mass>1, FRM  overestimates actual mass

<1, FRM  underestimates actual mass<1, FRM  underestimates actual mass
]Componentsof[Sum

[FRM]



FRM  M ass July 01 – Jan 02FRM  M ass July 01 – Jan 02

Average PM 2.5: 16.8 ug/m
3

Summer average:  23.9 ug/m 3

W inter average:  11.3 ug/m 3

NAAQS: 15ug/m 3
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PMPM 2.52.5 M ass Balance July 01 M ass Balance July 01

0

10

20

30

40

50

60

70

6/
30

/0
1

7/
3/

01

7/
6/

01

7/
9/

01

7/
12

/0
1

7/
15

/0
1

7/
18

/0
1

7/
21

/0
1

7/
24

/0
1

7/
27

/0
1

7/
30

/0
1

8/
2/

01

Date

PM
2.

5 
M

as
s 

(u
g/

m
3 )

Crustal
EC
NH4
NO3
SO4
OC*1.8
FRM PM 2.5



PMPM 2.52.5 M ass Balance July 01 – M ass Balance July 01 –
Aug 01Aug 01
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Hypotheses to Explain M assHypotheses to Explain M ass
DiscrepancyDiscrepancy

!! W aterW ater: Positive mass discrepancy (FRM >: Positive mass discrepancy (FRM >
components)components)

!! Organic VolatilizationOrganic Volatilization: Negative mass: Negative mass
discrepancy (FRM < sum of components)discrepancy (FRM < sum of components)

!! Other factorsOther factors
–– OC m ultiplication factorOC m ultiplication factor

–– Volatilization of nitrateVolatilization of nitrate



M easurem ents of aerosolM easurem ents of aerosol
water contentwater content

DAASS: Dry/Ambient Aerosol Size
Spectrometer
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Estim ating aerosol water at 35%  RHEstim ating aerosol water at 35%  RH

!! M easuredM easured

–– Extrapolate m easured volume ratio to volumeExtrapolate m easured volume ratio to volume
ratio at 35%  RHratio at 35%  RH

–– Convert to mass basis at 35%  RH to estimateConvert to mass basis at 35%  RH to estimate
amount of water presentamount of water present

!! PredictionsPredictions

–– Aerosol composition and thermodynamicAerosol composition and thermodynamic
modelmodel

VolumeDry
VolumeWet



Particle Growth and Am bientParticle Growth and Am bient
RHRH

July 20July 20 July 21July 21
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FRM  v. TEOM  Com parisonFRM  v. TEOM  Com parison
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Hourly M ass BalanceHourly M ass Balance

July 20 - 25
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Aerosol W aterAerosol W ater

Measured water and mass discrepancy (TEOM)
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Hourly M ass Balance withHourly M ass Balance with
W aterW ater

July 20-25
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Estim ated Aerosol W aterEstim ated Aerosol W ater
Content (Filters, 24 hour basis)Content (Filters, 24 hour basis)
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M odeled v. M easured W aterM odeled v. M easured W ater

Measured and modeled water (35% RH) 
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Atm ospheric Acidity and M assAtm ospheric Acidity and M ass
BalanceBalance

Atmospheric Acidity 7/20 - 7/25
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Negative Artifact:Negative Artifact:
Volatilization of OrganicsVolatilization of Organics

Mass Discrepancy Ratio v. Total Organic Ratio (Jul-
Aug)
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Observed Negative ArtifactObserved Negative Artifact
(Teflon Filter)(Teflon Filter)

1:1 line

14%  difference

y = 0.8551x
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M ass Balance Closure?M ass Balance Closure?
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M ass Balance Closure?M ass Balance Closure?
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M ass Balance Closure?M ass Balance Closure?
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M ass Balance Closure – JulyM ass Balance Closure – July
0101
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M ass Balance Com position -M ass Balance Com position -
JulyJuly
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ConclusionsConclusions

!! FRM  appears to m easure significant water inFRM  appears to m easure significant water in
PittsburghPittsburgh

!! Organic negative artifact significantly im pactsOrganic negative artifact significantly im pacts
FRMFRM

!! Policy implicationsPolicy implications
–– FRM  could control to species that do not addressFRM  could control to species that do not address
PMPM 2.52.5 concerns concerns

–– M ass balance discrepancy may not manifestM ass balance discrepancy may not manifest
uniformly across the countryuniformly across the country



Future W orkFuture W ork

!! Continue quantification of mass balanceContinue quantification of mass balance
closureclosure

!! Review data for seasonal effectsReview data for seasonal effects

!! Address policy implications of observedAddress policy implications of observed
FRM  performanceFRM  performance
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QuestionsQuestions



PMPM 2.52.5 M ass Balance July - M ass Balance July -
JanuaryJanuary
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M ass Discrepancy RatioM ass Discrepancy Ratio
July - JanuaryJuly - January
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discrepancy

Negative m ass discrepancy
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